Tests were made with both kinds of tooth paste in dilutions equaling those obtained in brushing the teeth, namely, one to twenty. The paste was freely mixed with distilled water in a closed flask. The mixture was allowed to stand about an hour, and then filtered, exposure to room air being avoided.
Both kinds of filtrate were subjected to the following tests, and the acid filtrate to additional tests to be described subsequently:
(1) Reaction (a) to litmus and (b) congo red. (c) H-ion concentration.
(2) Reducing properties.
(3) Reducing properties when mixed with sugar-free starch suspension (1 per cent).
(4) Reducing power in the presence of saliva and sugar-free starch suspension.
In all the reduction tests, filtrate was thoroughly mixed with an equal volume of sugar-free starch suspension, warmed at 370C. for fifteen minutes, and then tested by Fehling's test for the presence of reducing substance. All Fehling tests were checked with the newer Benedict method.
II. RESULTS OF EXPERIMENTATION WITH ALKALINE FILTRATE (1:20)
Negative results for reduction were obtained with alkaline paste and sugar-free starch suspension, and also with the alkaline filtrate alone, indicating that by itself the latter does not possess reducing properties.
Aside, of course, from its being alkaline to red litmus, the reaction of the filtrate to congo red was negative; its H-ion concentration was pH 8.2. In preparing filtrates for H-ion determinations, it is necessary to use freshly distilled water and to avoid contact with room air. Distilled water tends to pick up carbon dioxide from the air and, upon standing, even when stoppered, its reaction changes.
Alkaline filtrate, mixed with human saliva and warmed with sugarfree starch suspension, showed, when tested with Benedict's and Felling's solutions, a positive reduction. This positive test showed that the alkaline paste did not interfere with the digestion of starch by salivary amylase. m. RESULTS OF EXPERIMENTATION WITH ACID FILTRATE; (1:20) Reaction: acid to blue litmus; H-ion concentration, pH 5.3. When warmed at 370C., and tested with sugar-free starch suspension, a positive result was obtained in the reduction test. This positive reduction is interesting and requires further consideration. On first thought it seemed that the reducing substance was due to some ingredient in the acid paste, because glycerol, pyrocatechin, and closely related substances, which are used as mild antiseptics, sometimes give a positive reaction with Fehling's solution. On going into the matter more deeply, however, the real reason for this reduction became apparent. Saliva contains a considerable amount of mucin. Mucin is a glycoprotein. Glycoproteins are readily hydrolyzed by acids into simpler proteins and into such reducing substances as glucosamin.1
The acidity of the acid paste used in this research is due to acid potassium tartrate. The percentage of acid potassium tartrate was determined in weighed samples by titration against sodium hydroxide, using phenolphthalein as an indicator. In a dilution of one to twenty, this percentage was 0.077. A solution of acid potassium tartrate of this strength was next added to an equal volume of sugar-free starch suspension, and the mixture warmed at 370C. for fifteen minutes, and then tested in the usual manner. The result here also was positive, showing that this acid salt is capable of cracking the starch molecule and producing a reducing cleavage product.
Tests were made with acid filtrate against dog saliva, which is known to be free from amylase. The animal's saliva was readily obtained under pilocarpine medication. This in turn, when warmed in the usual manner with acid filtrate and tested with Benedict's and Fehling's solutions, resulted in typical reductions.
Lastly, dog saliva, plus an equal volume of 0.077 per cent solution of acid potassium tartrate, was subjected to the same procedure, resulting also in reductions.
These facts clearly show that the positive reduction tests with saliva, reported above, were due to "activity" of the acid in the paste and not to that of salivary amylase; furthermore, the H-ion concentration of the filtrate (pH 5.3) is unfavorable for the activity of salivary amylase. Mathews2 has shown that acidity above pH 6.7 inhibits the activity of salivary amylase and that all activity ceases at pH 4.
On the other hand, the alkaline filtrate did not interrupt salivary digestion. A similar conclusion has been stated by Prinz.3
IV. CONCLUSIONS
The alkaline paste used in these tests did not inhibit the action of salivary amylase.
The acid paste used in these tests inhibited the action of salivary amylase.
The positive reduction tests obtained in mixtures of the acid paste, starch, and (dog) saliva, were due to the production of reducing substance from the starch and from the salivary mucin by the hydrolytic action of the acid in the paste, not by the action of salivary amylase. 
